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1. Introduction and background 
This volume contains a collection of papers on the 
interplay of extension and compression in basin dy- 
namics presented at the 4th annual workshop of the 
International Lithosphere Project Task Force “Origin 
of Sedimentary Basins” in Benevento, Italy, 25 
September-l October 1993. Previous workshops of 
the ILP Task Force have been held in Rueil Malmai- 
son, France (19901, in Matrahaza, Hungary (1991), 
on the rim of the Pannonian basin, and in Sund- 
vollen, in the Oslo rift (1992). Meeting reports have 
been published in a number of special volumes and 
papers (Cloetingh et al., 1993a, b, 1994; Cloetingh, 
Sassi and Task Force Team, 1994). The 5th Task 
Force meeting, focusing on basin extension and 
strike-slip tectonics was held in the Dead Sea rift, 
Israel, 29 September-5 October, 1994. A selection 
of papers presented at the 5th Task Force workshop 
will be published in a forthcoming special volume of 
Tectonophysics. The 1995 workshop has taken place 
in the southern Pyrenean foreland basin to examine 
the relationships between tectonics and eustasy in 
foreland/fold-and-thrust belts. 
The emphasis of the Benevento workshop was on 
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modelling studies as well as observational ap- 
proaches to the interplay of basin extension and 
compression. Important elements of the meeting were 
the discussion of late-stage compression, rifting in 
back-arc settings, and compressional basins. In ac- 
cordance with the Task Force’s strategy to link 
subsurface data to field analogues, an important part 
of the meeting was devoted to a thematic excursion 
in the Southern Apennines. Field guides have been 
published separately (D’Argenio et al., 1993). 
I .I. Rationale for an ILP Task Force on origin of 
sedimentary basins 
Modelling is an important tool to integrate differ- 
ent aspects of basin formation processes and their 
tectonic expression in the basin fill. The develop- 
ment of 3-D modelling techniques and models capa- 
ble of linking basinwide to subbasin scales forms 
one of the targets of the Task Force (Cloetingh et al., 
1993a, 1994; Van Wees and Cloetingh, 1994). Large 
data sets required to test these models reside in 
industrial companies and this Task Force also serves 
the purpose of strengthening the link between aca- 
demic research and basin studies carried out by 
industry. The participation of the petroleum industry 
has been vital in this project, leading to a well 
functioning system of cooperation and data access, to 
the benefit of sedimentary basin research. Industry- 
academia cooperation has also resulted in the realiza- 
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tion of a number of research initiatives, such as the 
Integrated Basin Studies Project (Cloetingh et al., 
1995a), involving exchange of modelling concepts 
and data sets between industry and academia. 
Regional studies carried out to test new models 
have led to the decision to organize the Task Force 
workshops at sites located in basins and to focus on 
a particular aspect of basin formation. Benevento, 
the site of the workshop well located within the 
Southern Apennines foreland/fold-and-thrust belt in 
the vicinity of the Tyrrhenian Sea, offered an out- 
standing opportunity to study the interplay of exten- 
sion and compression. Well exposed sections and 
offshore data from detailed marine studies of the 
Tyrrhenian Sea enable a careful examination of the 
fine structure of the basin record (D’Argenio et al., 
1993). In addition to its association with field expo- 
sures, the meeting offered an excellent platform to 
discuss recent research and new data from the Apen- 
nines and Tyrrhenian Sea. 
An important aspect of the Task Force meetings, 
reflected also in the papers in this volume, is the 
participation of PhD students and young researchers. 
Further integration of different aspects of basin re- 
search will be useful both in a research career as 
well as in future employment within the petroleum 
industry. 
2. Themes of the Task Force and highlights of 
recent developments 
2.1. Stresses and basin evolution 
On a basinwide scale, stresses are an important 
tectonic factor in the control on basin stratigraphy 
and fluid flow (Van Balen and Cloetingh, 1993, 
1995). As shown by Ziegler et al. (this volume), 
changes in stress regime play a crucial role in the 
dynamics of large-scale basin deformation. The de- 
termination of stresses in basins through industry 
well breakouts (e.g., Muller et al., 1992) and mea- 
surements in deep continental drill holes (Zoback et 
al., 1993) will be further developed by the Task 
Force (Zoback and Burke, 1993). Documenting spa- 
tial and temporal changes in paleostress fields in 
basins (e.g., Hippolyte et al., 1993; Hibsch et al., this 
volume) is vital for a better understanding of basin 
evolution. Delvaux et al. (this volume) demonstrate 
the importance of quantifying the connection be- 
tween pre-rift evolution and the paleostress evolution 
of the Baikal region. Mindszenty et al. (this volume) 
link in their paper the development of transient 
regional unconformities to changing stress fields, 
presenting novel approaches to separate effects of 
tectonics and eustasy. 
2.2. Rheology and basin formation 
Rheology forms a controlling element in the basin 
formation models (Vilotte et al., 1993; Quinlan et al., 
1993; Bassi, 1995). The incorporation of a finite 
strength of the lithosphere during extension in these 
models (Kooi et al., 1992; Spadini et al., 1995) 
strongly affects predictions of rift shoulder develop- 
ment and basin architecture. Spadini et al. (this 
volume) demonstrate the importance of a better un- 
derstanding of basin rheology for the stratigraphic 
development of the Tyrrhenian Sea. These forward 
modelling approaches can now be combined with 
backstacking of eroded sediments from rift shoul- 
ders, constrained by fission track data and modelling 
(Van der Beek et al., 1994, 1995) to obtain quantita- 
tive insights in the coupling between sediment 
sources and fills. 
A better understanding of the rheological aspects 
of extensional basin evolution is also an important 
ingredient towards better models for basin inversion, 
as demonstrated by modelling studies of Central 
Iberian basins (Van Wees and Stephenson, this vol- 
ume> and the Polish Trough (Dadlez et al., this 
volume). 
Pre-existing structures exert a key control on the 
mode of extension (Buck, 1991; Bassi, 1995; Cloet- 
ingh et al., 1995a, b). The paper by Mogensen (this 
volume) demonstrates the structural relationships be- 
tween basin deformation and basin development 
along the Danish segment of the Tomquist zone. 
Causal relationships can also be explored on the 
subbasin scale, where the role of faulting has been 
modelled by the application of, for example, flexural 
cantilever models (Kusznir et al., 1991). The inter- 
play of faulting and sedimentation in an extending 
and deforming basin is discussed in the paper by 
Grunalleite and Gabrielsen (this volume) on the More 
Basin of offshore Norway. 
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2.3. Relationship of deeper lithospheric processes 
with near-sur$ace tectonics: natural laboratories in 
the Alpine/Mediterranean region 
The Alpine/Mediterranean basins form key areas 
in Europe for the study of the interplay of extension 
and compression in basin evolution. The association 
of extending basins in a regime of overall conver- 
gence with adjacent thrust belts offers excellent op- 
portunities to examine temporal and spatial varia- 
tions in mechanical coupling between extension and 
foreland flexure (Cloetingh and Kooi, 1992; Cloet- 
ingh et al., 1992). The evolution of the extensional 
basins often leads to the development of rift shoulder 
topography (e.g., Spadini et al., this volume), modi- 
fying stress regimes in the adjacent onshore regions. 
The Apennines/Alpine region and its association 
with the Tyrrhenian/Adriatic basins and the Carpa- 
thian/Patmonian system (Horvath, 1993; Roure et 
al., 1993) stand out as well documented cases for 
future modelling by the Task Force. 
A key part of this volume focuses on the mecha- 
nisms for basin formation in the Apennines, Sicily, 
the Alpine region and the Tyrrhenian sea. Doglioni 
(this volume) reviews the tectonic relationships be- 
tween extension and convergence for the Apennines 
system, arguing for a key control by mantle flow on 
the dynamics of the downgoing slab. The following 
four papers present detailed reconstructions and 
modelling of the sedimentary record of the Sardinia, 
Sicily and Calabria margins of the Tyrrhenian Sea. 
Spadini et al. (this volume) focus on a quantitative 
analysis of the subsidence history and forward strati- 
graphic modelling of the Sardinian margin of the 
Tyrrhenian Sea. Their contribution supports the exis- 
tence of a causal relationship between tectonic and 
the Messinian events, and provides constraints on the 
crustal configuration during the Messinian salinity 
crisis. The contribution by Argnani and Camberi 
(this volume) focuses on the post Messinian basin 
formation and inversion on top of the Egadi thrust 
belt (NW Sicily offshore), whereas Nigro and Sulli 
(this volume) discuss the Plio-Pleistocene exten- 
sional tectonics in the western Peloritani area and its 
offshore. 
The following papers focus on the southern Apen- 
nines segment of the western Mediterranean system. 
Marsella et al. (this volume) present new structural 
constraints on the evolution of the Lagonegro basin 
and adjacent domains of the southern Apennines. 
The paper by Pappone and Ferranti presents new 
data on the thrust tectonics of the Picentini Moun- 
tains of the Southern Apennines. The importance of 
coupling large-scale basinwide flexure, thrusting on 
subbasin scale, and eustasy for forward stratigraphic 
modelling of piggyback basins in foreland fold-and- 
thrust belts have been demonstrated recently by 
Zoetemeijer et al. (1993). De Alteriis (this volume) 
discusses the evolution of different foreland basins in 
Italy, concentrating on examples from the central and 
southern Adriatic. During the last few years an in- 
creasing effort has been made to quantify the rela- 
tionships between tectonics, topography and land- 
form development through modelling (e.g., Kooi and 
Beaumont, 1994; Peper et al., 1994). High-quality 
data in well constrained tectonic settings such as the 
Apennines belt are needed to constrain these models. 
The central northern Apennines and their comrec- 
tion with the western part of the Alpine system are 
the subject of the following three papers. Cipollari 
and Cosentino (this volume) discuss the tectonic 
significance of Miocene unconformities in the Cen- 
tral Apennines and its relationship with sedimentary 
basin evolution. Ponziani et al. (this volume) present 
a new hypothesis on the crustal structure of the 
northern Apemrines based on re-processing and re- 
interpretation of existing deep seismic sounding data. 
Noack (this volume) demonstrates the field evidence 
for control by pre-existing extensional structures on 
subsequent thrust development in the eastern Jura 
mountains. 
Basin research in the Pannonian/Carpathian sys- 
tem is an important part of the Task Force activities. 
This area has been the site of extensive drilling and 
seismic data acquisition providing an excellent start- 
ing point for integrated modelling. Work by the Task 
Force in this area has been reported in a previous 
Task Force volume (Cloetingh et al., 1993a; Hor- 
vath, 1993). The following three papers present new 
data and modelling results in the NW Carpathian and 
Central Hungarian part of the Pannonian/Carpathian 
system. Lankreijer et al. (this volume) present the 
results of an extensive subsidence analysis and mod- 
elling interpretation of the Vienna and Danube basins, 
constraining proposed mechanisms of thin-skinned 
and thick-skinned extension. Kovac et al. (this vol- 
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ume) discuss the complex back-arc basin evolution 
of the east Slovakian Basin, presenting new struc- 
tural and paleogeographical data. Posgay et al. (this 
volume) present new deep multi-channel seismic re- 
flection data for the Pannonian basin revealing new 
details on the lithosphere/asthenosphere transition 
beneath Neogene basins in southeastern Hungary. 
Many questions on the dynamics of basin devel- 
opment remain to be solved and future studies of the 
deep structure of basins and the coupling of basin 
development to basin structure and local and re- 
gional stresses are needed. It is our hope that the new 
data sets and the development and application of 
modelling concepts presented in this volume will 
contribute towards the realization of a better under- 
standing of basin formation processes. 
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